THE FOSSIL BISON OF NORTH AMERICA. 



By Frederic A. Lucas, 

Curator j Division of Comparative Anatomy, 



The aim of this paper is to assign definite characters to the various 
species of bison occurring in a fossil condition in North America and 
to disentangle the complicated synonymy in which they have been 
involved. With the exception of Bison cyassicornis and Bos arizonica 
the types of the various alleged species have all been examined, and to 
aid ill defining the species and to unravel the synonymh* snarl either 
the types or characteristic examples of all species are herein figured. 

I wish to express my thanks to Profs. J. C. Braunei* and G. W, 
Greene, Dr. Josua Lindahl, Mr, S. N. Rhoads, and Prof. S. W. Willis- 
ton for photographs and information concerning various specimens, and 
to Prof. O. C. Marsh, the Academy of Natural Sciences, Philadelphia, 
and to the University of Pennsylvania for the loan of specimens. 

While remains of fossil bison are not uncommon in North America, 
they occur as a rule in such a scattered and fragmentary condition and 
the various parts so disassociated that at present it is impossible to 
correlate the teeth with the other portions of the skeleton and to diag- 
nose the species in a thoroughly satisfactory manner. The best that can 
be done is to use such material as we have and endeavor to distinguish 
the s)>ecies by their horn cores, and after goiug over the subject care- 
fully I am convinced that in spite of an admitted amount of individual 
variation the horn cores afford very good specific characters. They do 
not differ among themselves any more than do other portions of the 
skeleton, and in the present case they are infinitely preferable to scat- 
tered teeth. Moreover the differences between the skulls of such spe- 
cies as B, bison and B, occidentalis indicate that the various species 
could be well differentiated did we possess sufficient material. 

Little or no attempt has been made in this paper to name or describe 
individual teeth, since, so far as known, these so closely resemble the 
corresponding teeth of the existing bison that really the best that can 
be done is to make a guess at the species from the locality in which 
they were found. 

So far as can be judged by the appearance of the specimens or the 



Proceedings U S. National Museum, Vol. XXI— No. 1 1 72. 



755 



PROGEEDINCtS of the national museum. 



VOL. XXI. 



756 



conditious under which they have been found all species might have 
been coeval, although this is naturally highly improbable. Bison bison 
has been found in a mineralized condition beneath 25 feet of gravel, 
B, crassicoriiis has been found in a fairly fresh state on the tundra of 
Alaska, while B, latifrons has been found semifossilized at Big Bone 
Lick, Kentucky, and well mineralized at Peace Greek, Florida. 

In regard to geographical distribution, it may be said that Bison 
crassicornis has not been found outside of Alaska; B, antiquus is not 
definitely known to occur farther east than Big Bone Lick, Ken- 
tucky; and that no species save B, latifrons is certainly known from 
Florida and other Southern localities, while it has not been found on 
the Pacific coast, horn cores ascribed to this species being really those 
of B, antiquus. B. occidentalis is so far known from Kansas and Alaska. 

The changes of nomenclature proposed in this article are as follows: 

Bison ovcidentalis is proposed for a species occurring in Alaska and 
Kansas. 

Bison alaskensis Bhoads, is considered a synonym of B. crassivornis 
Kichardson. 

Bison calif ornicus Bhoads, is considered a synonym of B. antiquus 
Leu\}\ 

Bos scaphoceras Cope, is considered to be an Ovis. 

Bos crampianus Cope, is considered a synonym of B, alleni Marsh. 

Bos arizonica Blake, is considered as a synonym of B, latifrons 
(Harlan). 

Bison appalachicolus Bhoads, needs no consideration, being confess 
edly based on a horn core of Ovibos^^ nor does Bison alticoruis Marsh, 
it 1 laving been founded bn the horn cores of a dinosaur, Triceratops.' 

As for Bos scaphoceras Cope,^ the conviction has been forced upon me 
after careful consideration that this is not a Bisou^ but an Ovisy a con- 
clusion concurred in by Dr. F. W. True. Dr. J. A. Allen, and Mr. G. S. 
Miller, jr. The tj^pe of this from northern Kicaragua and now in the 
Museum of the University of Pennsylvania may be described as follows : 

Horn cores short and robust, circumference at base greatly exceeding 
length on concave face; subtriangular in section, flattened on concave 
face, transverse diameter greater than vertical; strongly recurved with 
tips directed slightly backwiirds. 

The texture, structure, curvature, and subtriangular shape are like 
one of the big-horned sheep, such as Ovis amniony the horn core being 
more triangular in section than that of our Ovis montana. The species 
will stand, but the genus must be changed. This extension of the 
range of the genus Oris southwards is in accordance with the range of 
existing si)ecies. 



* Proc Acad. Nat. Sci., Phila., 1897, p. 492. 

-Am Jon in. Sci., XXXVIII, 1889, p. 174. 

Los species Leidy, Proc. Acad. Nat. Sci.. Phila., 1886, p. 275. Bos scaphoceras Cope, 
Jouni. Acad. Nat Sci., Phila., IX, 1894, p. 457, pi. xxii, figs. 5-9. 
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The horn core, considered to be that of the female, differs considera- 
bly from that of the male, being straigbter and not flattened above It 
is keeled on convex face, the edge near the tip being quite sharp, and 
there is a bare possibility that it may belong to a young female of some 
species of liisou, although tbis is doubtful. 

Measurements of horn cores given in this paper do not iuclnde tbe 
frontal pedicel, but are taken from the raised edge of the portion cov- 
ered by horn. Transverse diameter means gi’eatest diameter in a line 
parallel with the longitudinal axis of the sknll; vertical diameter is the 
greatest diameter at right angles to this. 

The dorsal views of the crania are taken perpendicularly to the plane 
of the forehead, the iiosterior views at right angles to the back of the 
skull. It is highly important that all views of crania for comparative 
purposes should be taken in the same manner, since a slight change in 
the angle of sight, looking down upon the .skull, makes a considerable 
ajiparent change in the direction of the horn cores. 

Seven species of Bison are herein recognized: Bison alleni, outiqitns, 
bison, crassicornis, ferox, Intifrons, and occUlentalis. Descriptions of 
these are given below together with the location of the type, the prin- 
cipal synonymy and measurements of the more important specimens. 

BISON BISON (Linnaeus). 

Bos bison Linn.ei:s, Syst, Nat., 1758, I, p. 72. 

Bos bison var. /i, Linnaeus, Syst. Nat., 1766, I, p. 99. 

Bos amencanns Gmelin, Syst. Nat., 1788, I, p. 204. 

Bison aniericanns Smith, Griflith’s Ciiv., V, 1827, p. 374. 

Horn cores short, circumference at base usually much greater than 
length along uiiper curve; subcircular in section, vertical (liameter 
slightly exceeding transverse, generally abruptly recurved; directed 
backwards at the tip. 

Eeinains of this species occur abundantly in a semifossil condition 
at Big Bone Lick,- Kentucky, and completely mineralized specimens 
have been obtained in Kansas. The upper iiortion of the skull, with 
perfect horn cores, Ko. 1718, U.S.K.M., was obtained by Dr. A. G. Chase, 
at Millwood, Kansas, 25 feet below the surface. Another good speci- 
men, the fairly complete skull of a large bull, Ko. 4158, U.S.N.M., was 
collected by Dr. T. T, Minor, in the loess of .Missouri, at a locality in the 
Winnebago Beservation. It is remarkable for the spread of the horns 
(055 mm.) and for the size of the teeth, which equal any yet discovered. 



Measurements of horn cores of Bison bison. 
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BISON OCCIDENTALIS Lucas. 

. (Plates LXV,LXVI.) 

Bison aniiqnus Stewart. Kan. Univ. Quar., VI, July, 1897, j). 127, ])1. xvii. 

Bison occidenialis Lucas, Science, November 11, 1898, p. 678. 

Bison occidenialis Lucas, Kansas Univ. Qnar., VIII, .Tannary, 1899, jip. 17, 18. 

Type. — No. 4157, U.S.N.M., from Fort Yukon, Alaska ; collected by 
Sir John Kicliardsoii. Quaternary of Kansas and Alaska. 

Horn cores moderate; circumference at base equal to or slightly 
greater than length along upper curve; subcircular in section, regularly 
curved upward and backwaid. 

This species is readily distinguished from B. antiqnns by its more 
slender and proportionally longer horn cores and the fact that they are 
directed ui)ward and backward, as is well shown in the plates and the 
diagram. 

An excellent figure of this s])ecies is given by Dr. J. A. Allen in his 
Monograph of North American Bison, on Plate IV, where it is called 
B. (Uitifiuus. 

A practically complete skeleton of Bison occidenialis was discovered 
in the valley of the Smoky Hill River, in Gove County, Kansas, in the 
same deposit as remains of Eleplias and Platygonns and in connection 
with small flint arrowheads. A detailed description of thi.5 specimen, 
which is preserved in the Museum of the State University in Lawrence, 
Kansas, has recently been published by Mr. Alban Stewart,^ but, like 
other writers, he unfortunately confuses the species with 71. crassicornis 
and I>. latifrous. which are very distinct and from which it may readily 
be distinguished by the form and curvature of the horn cores. (See 
diagram on p. 762.) As shown by the Kansas specimen, the skull is 
larger, than in B. bison and anteriorly more tapering, while the nasals 
and premaxillaries are much longer. The orbits look more directly 
forward than in IL bison, and the distance between orbits and horn 
cores is greater, the result being that the jugals are long and slender. 

Specimens have been obtained from St. Michael, Fort Yukon, and 
the Tatlo Kiver, Alaska, and Gove County, KAnsas. 

It is the species most nearly resembling the existing bison, with 
which it was probably for a time contem])oraneous. 



Measurements of horn cores of Bison occidenialis. 
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BISON ANTIQUUS Leidy. 

(Vl;ites JiXVII-LXX.) 

m>on auti<i.n,s L..n.>Y, Proc. Acad. Nat. Sci., Phila., 1852 p 117; Mom Ext. 

Sn.’C Amor. Ox.. 1852, p. 11, pl. n, fig. 1 (Smttlmon.an Contnimtuma, III). 
msoulati/rons LKuiv, Extinct Mam. of N. A., 1800, p. 371 (i-> l-=^rt) ! Extinct 

Vert. l‘"aniia, 1873, p. 253, pl. .xxvui, Ogs. 1-7 (Report U. fe. Gool. fMirv., I). 
llisoii antiquM Au.kn, Am. Bisona, Eiving and Extinct, 1876, p. 21 (in part). 
mson cali/ornieus UirOAir.s, Proc. Acad. Nat. Sci., Pliila., 1897, p oOl. 

Bos prise, 18 Lypekkuii, Wild Oxen, Sheep and Goats ol All Banda, Tmndon, 1898, 

p. 61. 

Tyne. In tlie Academy of Natural Sciences, Philadelpbia; from Lig 

Bone Lick, Kentucky. Horn cores comparatively sliort, stout, and 
abruiitly tapering; circumference at base niiicli e.xceeding length along 
upper curve; subcircular or slightly triangular in section, transverse 
diameter very little greater tlian vertieal; slightly recurved at tips, 
which barely rise above the plane of the forehead.’ Axis of horn cores 
nearly at right angles to longitudinal axis of skull. This last character 

distinguishes Jb'soa from all other American species. 

A large specimen from Ilford, Sussex (Phitc LXXII), labeled J>. 
bowmix, has the horn cores at right angles to the axis of the skull, but 
they are much larger and very much more up-curved than in It. uiitiquus. 

The horn cores of B. antiqnnH have a rather sharp ridge along the 
inferior face toward the tip, and they arc deeply grooved on the pos- 

terior face. . . 

Tlio liorn cores of Bison antujntis are so diiicreut in .size, proportions, 

and curvatures from those of It. vrmdcor nu and B. latifrom that it is 
difficult to see why the species should have been confused. Putting 
aside all dilferences in aiipearaiice due to mere size, the horns of />. 
antUmiH, it may be well to repeat, differ from all other American spe- 
cies in standing at right angles to the skull. Imperfect specimens ot 
U.antiqnnH may be distinguished from similar specimens of B. Mifrmis, 
even should they be of appro.ximately the same size, by the very differ- 
ent shape of the transverse .section of the horn cores, this being broadly 
• elliptical in latifrom and roundly subtriangiilar in antiqmni. 

Mr. lUioads, who has named the Oalifornian bison It. mlifornicuH, 
correctly says nh at 1 concurred in his opinion that the Oalifornia bison 
was distinct from It. aniiqiius, but at the time I had not seen the type 
of B. anliquHn and labored under the impression that it was similar to 
the specimens from Alaska and Kansas which are herein de.scribed as 
B. oucideiitalu. From these the California specimen certainly is dis- 
tinct, although it is the one siiccimen that has been correctly referred 
to B. antique. I regret that I should have thus inadvertently added 

'The aili'orcuce between B. and B. occidetitalis in thiH respect is well 

shown in the jilate (XVII) accompanying Mr. Stewart’s paper-in the Kansas ni- 
versity Quarterly for July, 1897, the upper ligure being antiquus, the lower occUeotahs, 
although described as antiques. 

^Proc. Acad. Nat. Sci., Phila., 1897, p. -501. 
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to the confusion existing in the nomenclature of our fossil bison, and I 
also regret that I find myself compelled to differ from Mr. Ehoads, to 
whom I am under many obligations. The fact remains, however, that 
the type of B. a7itiquus, imperfect as it is, agrees in every particular 
with the horn cores of the California specimen, and there can be no 
question as to their specific identity. 

Eemains of Bisori antiquus have been found at the following locali- 
ties: Big Bone Lick, Kentucky; Alameda County, California, in post- 
pliocene gravel, associated with bones of Elephas^ Mastodon^ BqmiSj 
and Procamelus: Pilarcitos Valley, California, in blue clay, 21 feet 
below the surface. 

The teeth found at Darien, Georgia, are not definitely ascribable to 
jB. antiquus j and are considerably smaller than the specimens noted 
from California. It is probable that they appertain to E. latifrons. 

An imperfect ramus, probably of this species, from Alameda County, 
California, is characterized by its size, being very much larger in every 
way than any example of E. hison^ although perhaps best shown by the 
length of the tooth series, which is 0.197 mm. in E. antiquus and but 
0.161 mm. in E. bison. 

The type of aMiquus is unfortunately very imperfect and much water- 
worn, the upper and lower surfaces having lost much the most. The 
restoration of this is largely guesswork, but as well as may be esti- 
mated the vertical diameter is 120 mm., the transverse 128 mm., the 
circumference 3U0 mm., the length along upper curve 340 mm. 
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BISON CRASSICORNIS Richardson. 

(Plates LXXIII-LXXVI.) 

Bos nrus Buckland, Reechey’s Voy. to the Pacific, 1831, II, i). 539, pi. in, figs. 1-7. 

Bison jiriscHs ? Richardson, Zool. Voy. of Herald, 1852-54, pp. 33, 139, pis. vi, 
figs. 5, 6; vii; x, figs. 1-6; xiii, fig. 3. 

Bison crassicornis Richardson, Zool. Voy. of Herald, 1852-54, pp. 40, 139, pis. ix, 
XI, fig. 6; XII, figs. 1-4; xiii, tigs. 1,2; xv, figs. 1-4. 

Bison crassicornis Leidy, Proc. Acad. Nat. Sci., Phila., 1854, p. 210. 

Bison priscus Leidy, Proc. Acad. Nat. Sci., Phila., 1854, p. 210; Ext, Mam. N. A., 
1869, p. 371. (Jouni. Acad. Nat. Sci., Phila., new ser., VII.) 

Bison latifrons Leidy, Ext. Main. N. A., 1869, p. 371 (Journ. Acad. Nat. Sci., 
Phila., new ser., VII), in part. 

Bison antiquus Allen, The Am Bisoiis, Living and Extinct, Cambridge, 1876 
(Memoirs Geol. Surv., Kentucky, I, Pt. 2), in part, pp. 21-26. 
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Bison honasus var. priscus Lydekker, Cat. Foss. Mam. Brit. Mns., Pt. II, Coutiig. 
the Order Ungiilata, Suborder Artiodactyla, 188.5, j)p. 25, 26, London, in part. 

Bison alaskensis Rhoads, Proc. Acad. Nat. Sci., Phila., 1897, p. 490. 

Bos priscus Lydekker, Wild Oxen, Sheep, and Goats of All Lands, London, 1898, 

p.61. 

Type. — In the British Museum, from Esclischoltz Bay, Alaska. 
Horns loug; length of horn core along upper curve very much greater 
than circumference at base; horn cores slightly flattened on superior 
face; transverse diameter much greater than vertical; curve of horn 
regular, the tip not abruptly reflected nor pointing decidedly backward; 
horn cores raking decidedly backward. 

This species, which has fared so well in the matter of synonyms, is, 
so far as American species go, perfectly distinct, and its affinities with 
Euiopeo-Asiatic forms remain to be decided, though from the relations 
between the existing faunas of northeastern Asia and northwestern 
America it would be (juite natural to find fossil bison in eastern Siberia 
that were indistinguishable from B. crassicornis. 

Dr. J. A. Allen, in his Monograph of American Bisons, treats B. 
crasslcornis as a synonym of B. antujuns Leidy, while still more 
recently Mr. Ehoads^ has divided Kichardson’s specimens into two 
species, one of which, including the type, he considers as B. antiqtins, 
while the other he calls B. alaskensis. The validity of Richardsoifls 
Bison crassicornis hinges on the question of the identity of his type 
I, A, with Leidy’s B. antiqaiis. Both species are founded on more or 
less imperfect specimens, but after going over descriptions, figures, 
and specimens the conclusions reached are as follows: Eichardsoifs 
I, A, Plate IX, fig. 1, is specifically identical with his Xo. 24589, Plate 
VII, fig. 1, and this in turn with the specimens in the U. S, Xational 
Museum and University of Pennsylvania, which do not in any way 
resemble B. antiquus and do resemble one another. 

The disparity in size between the specimens under discussion amounts 
to nearly 30 per cent, but the form and proportions of the crania and 
horn cores are similar, while the specimen shown on Plate VII, fig. 1, is 
shown by the cast to be young, being what would be termed a spike 
horn. Owing to this youthfulness the horn cores do not have the proxi 
raal downward curve found in adults, but the slender nature of the horn 
cores and their backward inclination distinguish this from B. antiquus 
at a glance. 

The type of B. crassicornis is Eichardson^s I, A, figured on Plate IX 
and described on pages 40-43 of the Voyage of the Herald,^ and while 
the horn cores are broken off a short distance from the base, enough 



^ Proc. Acad. Nat. Sci., Phila., 1897, p. 490. 

2 A very good idea of the type may be obtained from Plate LXXV, taken from No. 
13753 of the Museum of Archaeology and Pahcontology, University of Pennsylvania. 
This specimen Mr. Rhoads considers to be identical with B. antiquus, but from the 
backward rake of its horn cores this is out of the question. 
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reimiiiis to show that they had a very decided backward inclination, as 
noted by Richardson, who states that the horn cores — 

Are more depressed at the base or llattened on the eoiieave side than those rel’erred 
above to Bison prisons and th(w are directed horizontally with a slight basilai incli- 
nation and more iniad, much in the way that the horns of the luuslitiish {Bison bison) 
would curve were that animal horm^don a much larger scale. Their backward posi- 
tion is such that a spot on their posterior edge 2 inches from their base is even with 
the sides of the occipital arch when the skull is seen in prolile. Though the cores 
are much wasted by decay, they are still considerably larger than those of an adult 
mush tush or aurochs bull. 

Tills backward Hare is very characteristic of crassieornisj as may be 
seen by reference to Plates LXXIII, LXXYI and the figures below, 
where the great diiferences between the horn cores of 7>. aiitiquus, 
crassiconiisy and occidentalu are well shown. 




No. 1 of these figures is from the small, complete specimen shown by 
Riehardson,^ No. 2 is Binon occidentaiis in the University of Kansas, 
and No. 3 is Bison antiqmis from the specimen in the Academy of 
Niitiiral Sciences, Philadelphia, named by Rhoads B, cali/ornic 2 is. The 
identity of this species is discussed under Bison antiquns. 

Tlie type of Bison antiqiius is an imperfect, waterworn, right-horn 
core, which, howeviir, shows the horn cores to be but moderately long, 
with the transverse diameter but little greater than the vertical, 
although this character is niucli exaggerated owing to the wearing 
away of the upjier surface as shown in the plate. The horn cores of B, 
antiquns^ as noted in the diagnosis of that species, stand out almost at 

• This is the “spikeborn figured on Pbito LXXVI of this paper. 

2 Zoology of the Voyage of the Herald, pi. vii, fig. 1. 
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right angles to the longitudinal axis of the skull, so that a line drawn 
across the back of the cranium misses them completely, their tips 
being 3 inches within (anterior to) the line. 

In this respect all specimens of />. antiquns differ very decidedly from 
any that have been referred to B. (rassicornisj even such imperfect speci- 
mens as Richardson’s type or the similar specimen figured herein on 





FlO. 2.— DIFFERENCES I.N CURVATURE RETWEEN TUB HORN CORES OP BISON CRAS8ICORNIS AND BISON 

ALLENI. 



The light line distinguishcn €i«on alleni, the heavy line BUon erasticomit 



Plate LXXV. This being the case, none of the Alaskan specimens 
can by any possibility be referred to Bison antiquuSj and, as previously 
stated, the t^^pe stands. 

Bison crassicornis may be distinguished from B, alleni, the species 
which it most nearly resembles, by the lesser curvature of the horn 
cores, which are also stouter, more flattened on the superior face, and 
more elliptical in section than are those of />. alleni. These differences 
are evident enough in the specimens, but not in small figures. 
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Dr. Lydekkei*^ considers />. crassicornis as identical with B.iwiscus^ 
‘‘since the fossil crania agree precisely with European specimens, and 
those from Kotzebue Sound were obtained in company with remains 
of Blephas primigeniiis and Omhos moschatus,^^ Bison prisons and B. 
honasus are united^ on tbe ground that while in the typical forms of 
prisons ^‘the horns are larger and less curved than in the living 
aurochs, the specimens in the British Museum seem to indicate a com- 
plete transition in this respect, and some of them can not be distin- 
guished from the living race.-’ 

That there is a great variety iji the horns of fossil European bison 
is true, but it seems not at all improbable that two or more species have 
been confounded, that Bison prisons is a valid species, and that others 
remain to be described. 

The cast of a bison cranium received from the Brussels Museum and 
labeled Bison enropcvns bears some resemblance to B, orassicornisj but 
differs in the curvature of its horns, the tips being more rehexed. 

In another bison cranium from Ilford, Sussex, the horn cores stand 
nearly at right angles to the long axis of tlie skull and curve very reg- 
ularly upward. (See Plate LXXl.) There can be little doubt but what 
these rei>resent two distinct species. 

Some bison bones were obtained by Capt. G. L. Hooper at Elephant 
Point, Kotzebue Sound, at the mouth of the Buckland llivcr. They 
were associated with remains of the mammoth, Elephas primigenius^ and 
a horse, jirobably Equus fraternns, Tliese bones are of two sizes and 
may either indicate two sexes or two si)ecies, probably the latter. The 
smaller bones are the size of a large male Bison bison, Tlie large bones 
are larger than the measurements given by Mr. Stewart^ of bones of B, 
antiquns {= B. oooidentalis)^ although, from the imperfect condition of 
the ends, the exact measurements can not bo given. 

A metacarpal from Alaska in the U.S. National Museum has been 
ascribed to, and Very likely belongs to, B, crassicornis, although it is of 
course i)ossib]e that it pertains to B, oooidentalis, since the two overlap 
in Alaska. 

It is a tritle larger and more robust than any example of B, bison 
examined, either by Dr, Allen or myself, although we have each had 
opportunities for examining large series. Otherwise there is no dilfer- 
ence between the metacarpals of the two species. 

* Catalogue of the Fossil jMarnmalia in the British Museum, II, j). 21. 

■2 Idem., ]). 21. 

^Kansas University Quarterly, VI, July, 1897, pp. 134, 135 
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Ai)])eii(le(l lire tlie ineiisiirenients of those oonipiuod witli ^ood oxiim 
plow of 7>. bison and />. bonasns: 



Measurements of metaear pals. 






n<K!alily. 



Itinon latlfrons ? . , 
liifion crass! corn in '} 
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broad III. 


iiroiulMi. 
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mm. 


mat. 


mm. 


mm. 


mm. 


254 


in 


02 


55 
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220 


HI 


83 


r>5 


148 


221 


85 


88 






21 K 


88 


70 


52 


i:m 


207 


83 


81 


52 


115 



Tlio leriii fco Olidh of l<jscliacboltz Ihiy, often given ns the locality 
for the fossil remains from Kotzebue Sound, is a little misleading, since 
the bones either occur in the stratum of more or less frozen soil above 
the ice or in the talus at the foot of the blulfs. Capt. 0. L. I looper, who 
obtained numerous siiecimens for the U. S. National Museum, blasted 
olf considerable portions of the ice without finding any bones therein.^ 



Measurements of horn cores of Hison ernssieornis. 



T.Vi»() I, A, ol‘ UlclianlHon 

No. {)i, oi’ kicliai'ilHon 

No. Ji.princvnLol' IlirlmnlHon 

No. ion, H.'princus,{>\' UiolianlHoii 

No. 1 SHI, IJ.S.N.M 

Aoad. Nat. Sci., Sail FraiiciHco 
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Tniii8 


Cininii- 


diaiiiolor. 


VOI’Hli 

«naiiMd(ir. 


fore 11(50 
at baN(>. 


ntm. 


mm. 


mm. 


92 
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<76 


IKl 


280 


04 


09 
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la.'i 


390 


90 


114 


313 



lionj4ili 
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cnrv(^ 

mm. 


bonglli 
1 along 
lowt'l* 

I enrvo. 

7/1 m. 


ni8liMK50 
Ih5( WfOll 

7/1 /a. 








300 


330 


830 


208 


313 




400 


500 


1 , no 


358 


442 


1,030 



* I'art o(‘ lower hmIo of liorii r.iiro liu;klii^. 



BISON ALLENI Marsh. 

(IMntcjH LXXVINhXXX.) 

Hison alleni Maksii, Am. Joiirii. Sci., XIV, 1877 , p. 252 . 

Hos erampiunus Ooi'ic, Joiirii. Acad. Nat. Sci., IMiila., IX, ji. 450 , pi. xxn, Oj^h. 1 -^ 1 . 
'hjlHL — No. 911, Museum of Yale College. LMeistocene of Idaho and 
Kansas." 

Horn cores long, slender, much curved, sliglitly flattmieil above at 
base; transverse diameter considerably greater than verti(;al; length 
along upper curve miudi greater than circumference at base. Hison 
alleni is distinguished from />. orassicornis by the much greater curva- 
ture of the horn cores, these being also more flattened and more ellip- 
tical in section in crassicornis. Like vrassicornis this s|>ecies is distin- 

' a description of th(!se rlillH and a disnissiou oT tlioir origin see Uichardson, 
Voyage of the Herald^ p]i. 1 - 8 ; Dali, UuHenn IJ. S. (ieol. Siirv., 84 ; Correlation 
Psijiers, Neocene, pji. 200 - 208 . 

''This species was assigiKMl to the Dower Pliocene by Professor Marsh, but the spe- 
cinien Ibund in the gravel by Professor Greene shows it to have been beyond doubt 
Pleistocene. 
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g’uisbed from most specimens of equal size ascribed to B. honciHus^ by 
tbe more regular taper and curve of tbe born cores and by tbe fact 
that they are directed much more backward. 

So far as is known, however, this species is separated geographically 
from any Asiatic species by tbe interposition of B. crassicornis and Z>. 
occidentalis. Tbe born cores are much longer and less conical than in 
B. occidentalism while they are shorter and more curved than in tbe 
great Bison latifrons. 

This species was founded by Professor Marsh ^ on a born core found 
in tbe Blue Kiver near Manhattan, Kansas. A much more complete 
specimen, deposited in Stanford University, California, was obtained 
by Prof. C. W. Greene from tbe banks of tbe Snake River, Idaho, 
about 9 miles above American Falls, in tbe gravel overlying tbe lava 
beds, which are considered by Dr. Lindgren to be late Miocene or early 
Pleistocene. 

Two molars found by Mr. W. H. Hackney in tbe auriferous gravel on 
tbe south bank of tbe Snake River, 10 miles from Glenns Ferry, Idaho, 
are very possibly from this species. They are the largest teeth of bison 
in the collection of tbe U. S. National Museum. 

Professor Cope’s Bos crampianns from tbe Pleistocene sands of south- 
ern Kausas is assigned to B, allenim because on exainiuaticn, I find that 
tbe born core of B, crampianns is less triangular in section than one 
would be led to suppose from tbe figure, and because this triangular 
section seems to a certain extent to be tbe result of crushing to which 
tbe specimens bad been subjected. In size and curvature tbe two agree. 



Measurements of horn cores of Bison alleni. 





Vertical 

O*^*"'**"- dilSer. 


Circum- 
ference 
at base. 


Length Length 
along along 

upper lower 

curve. curve. 
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between 
tins of 
horns. 


Type, Xo. 911, Museum of Yale College. 

Specimen in Stanford Univeraitv 

lios cram pianus Cope 


mm. mm. 

115 140 

145 1 160 

130 150 


mm. 

415 I 
480 
>322 


mm. mm. 

1 628 76t) 

i 635 710 

1 2623 


mm. 

1,338 









' Imperfect fit base. ^ Actual leugth, estimated length of complete horn core 720. 



BISON FEROX Marsh. 

(Plate LXXXI.) 

Bison ferox Marsh, Am. .Journ. Sci., XIV, 1877, 2.52. 

Type, — No. 910, Museum of Yale College. Pleistocene ( ?) of Nebraska.^ 
Horn cores long, length along upper curve much greater than circum- 

^ Th» se very likely should be known as Bison prisons or B. enropans. 

^ Am. Jonrn. Sci., XIV, 1877, p. 252. 

3 1 have ventured to call the horizon Pleistocene instead of Pliocene, as given by 
Professor Marsh, since the si)ecimen was not associated with other species that 
would aid in determining its age, while, on the other hand, no other species of 
Bison is known from so low a horizon. 
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ference at base, slightly flattened above; transverse diameter slightly 
exceeding vertical; curve of horn core regular, but slight. 

This species is based on an imperfect horn core, which indicates a 
species more nearly like B, latifrons in the shape of the horn cores than 
any other species, although little can be said save that the fragment in- 
dicates a robust horn core with comparatively little curve. The speci- 
men is but little furrowed; less so than any other specimen examined. 

It difters from B, crassicornis in having rounder and more massive 
horn cores, besides, as was said in the introduction, B. crassicornis has 
not as yet been found outside of Alaska. 



Measurements of horn core of Bison ferox. 



Vertical 
^ diameter.^ 


Circum- 
IVrence 
at base. 


Length 

along 

upper 

curve. 


Length 

along 

lower 

curve. 


Tvpe Xo. 911, Museum of Yale C(»llege 


mm. mm. 

118 128 


mm. 

I860 


1 

m7n. 

' >560 

1 


mm. 

>650 



> Estimated, the specimen being imperfect. 



BISON LATIFRONS (Harlan). 

(Plate LXXXII.) 

Aurochs Cuvier, Ann. du Mus., 1808, p. 382, jd. xxxiv, fig. 2. 

Aurochs Cuvier, Oss. Foss., IV, 1812, p. 50, pi. in, fig. 2. 

Bos latifrons Harl.\n, Fauna Americana, 1825, p. 273. 

Bison latifrons Leidy, Proc. Acad. Xat. Sci., Phila., 1852, p. 117. 

Bison latifrons Leidy, Mem. Ext. Sp. Am. Ox., 1852, p. 8, pis. i. ii (Smithsonian 
Contributions). 

Bos arizonica Blake, Am. Geologist, August, 1898, p. 65. 

Bos latifrons Lydekker, Wild Oxen, Sheep and Goats of all Lands, London, 1898, 
p. 92. 

Type , — In the Academy of Natural Sciences, Philadelphia, from Big 
Bone Lick, Kentucky. Horn cores very long, the distance along the 
upper curve very greatly exceeding the circumference at the base, 
regularly and slightly curved, subcircular in section, the transverse 
but slightly exceeding the vertical diameter; tips not abruptly recurved 
nor directed backward. 

This is the largest species of American bison, the horn cores attain- 
ing a spread of G feet from tip to tip and the height at the shoulder, 
as indicated by a metacarpal, being upward of G feet, or from G to 9 
inches greater than in the largest examples of B, bison. 

The horn cores are directed somewhat backward, as in B, crassi- 
cornis^ but they do not have the very decided downward dip which 
characterizes adults of that species. 

The U. S. National Museum possesses an imperfect skull of this si>e- 
cies from the Withlacoochee River, Florida, and a metacarpal and three 
teeth from the Peace Creek phosphate deposits are also ascribable to 
B, latifrons. The metacarpal is distinguished by its size, and particu- 



7(i8 



VltOCKKDINGS Oh' TIIK NATIONAL Ml'SUUM. 



VOL. XXL 



lavly by its wLicli is 0.340 inin., or about ono-sevcnth longer 

tbim that of the inetacari)al ascribed to />. er<(ssfcornis, Postci iorly it 
is more convex and rugose near the proximal extremity than the inetU' 
cari>al of any other bison exainiiu‘dj but this may be an individual 
peculiarity. 

Two of the teeth are third upper molars, one from the left and one 
from the right side, and one is a second up]>er jnemolar from the right 
side. The premolar and one molar are large and massive, correspond- 
ing in character with teeth previously assigned to i>\ laiifrons^ though 
not exceeding in these respects the largest teeth of li, bison. The 
other molar is smaller and probably came from a female. 

Four teeth contained in fragments of the lower jaw, obtained by ]\lr. 
K. T. Hill on Onion Creek, Travis County, Texas, aie provisionally 
referred to />. latlfrons. The jaw when entire was longer than that of 
/>. bison and much more massive, the portion containing the last molar 
being very thick and heavy. On the other hand, the jaw is lighter and 
the teeth smaller than in />. antujuns from Cali lorn ia. 

Any statements, howevei’, regarding teeth of fossil bison must be 
made and accei)tcd with caution, as so far teeth and horn cores have 
not been found associated excc])t in the case of i>. bison. The longitu- 
dinal diameters of the teeth slightly exceed those of the corresponding 
teeth of />. bisoHj but the transverse diameters are much greater, the 
general ai)pearaiice of the teeth being stout and massive, a character 
brought out much better by a. direct comparison of specimens than by 
a comparison of their respective measurements. 

In legard to the jaw from Texas, Mr. It. T. Mill writes: 

It was foimd in tlio banks of a little lateral llowing northward into Onion (book, 
about 2 miles west of I’ilot Knob, Travis County, Texas. It comes from an ©xten- 
sivo formation wliieli 1 am ealling tlio Onion Creek formation, having wide dovolop- 
nient over the States of Texas. As an ancient marly alluvium of the older drainage, 
and for other reasons tlian this bone, I consider it to be the ©(jiiivalont of tin? E(pias 
beds, or early Ideistoeeno. 

Mr. W. 1^. Klake’s Bos ari::;onica^ is referable to this species, ns may 
be seen by his descri])tion and measnrcmeiits. That the horns curved 
downwnrd and forward is an inference probably duo to the condition 
of tliO specimen on which Bos arizonica is based. The inoasiiremcnts of 
the horn cores are given in the table, and it will be seen that they har- 
monize perfectly with the measurements of other specimens ol‘ the 
species. That it should be found in Arizona agrees j)erfectly witli the 
little that is known of its geographical distribution. The specimen was 
found at Grcaterville, in the Pima Mountains, and is now in the 
Museum of the University of Arizona. 

Kemains ascribed to Bison latifrons have been found as follows: 

. Peace Creek, h'lorida. Teeth. 

* Komains of a sjjceies of Bos in the C^naternary of Arizomi, Am. Geologist, XXII, 
August, 1898, i>p. 65-71. 
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VVitliliUMMXrlicci Kiver, Moridii. I*n-rl. of crjiniiini. 

Bninswiek, I)jiri<5ii ('omity, (icorj*ijK Teolli. 

AiSliloy Iviver, South (Jarolinii. Tcotli. 

Bono liiolv, Kontiioky. Orjiniiim. 

IB’iisli Oiook, Brown County, Ohio. Horn c.oros. 

Sail hk'li|Ms Mkixas, Crjininiii, 

By lar tho linost (^xainplo t»(* this MpcxacH Is t.lnit prosorv(Ml in tho(?ol- 
h‘o< ion of I li(^ Cincinnati Society of Na tural 1 1 istory and Mt>t(Ml aJiova^ 
as having I)oon round at Brush Crook. I am indohtiMl to Or. Undahl 
for tiui pln»to^raphs Irom which l*la,t(^ liNXXII was inadi\ 

/). lafi/rons (1. l^'ischoi*’ is based on a. laJrly ijomploto craiiiuin Ironi 
la Daourit^, Siberia, hut it is im|)ossiblo to gather much idea, of tlio 
spiM'inion, oitlnu* (Vom tho description or plate, tho moni Unit tliii hitler 
sliows only tho proximal poi tioii of tho horns, hh'om UuMh^seription one 
iiders that thi‘y stand out at ri;>‘lit aai^lcs l,o tlu) skull, as h'isclior says 
(p.Sli): 

liOM cni'iirM ooinmoiKMaili par initt li^im dmito, (|tii, HoiiHildoimaii/ diiiiH 

<wp«*rn, HO din/;n iiii poll on Ji li'i^•r(^. lai. murhnro n’t^Ht Honsihio iim’jY la. poitilo. 

The lollowin^’ luoasuroimmts art^ ^iven in P'le.iich (bet and iindios: 



IiM'iinH. 

I'roiii oc(apil;al on^sl. to ImHo ol* iniHalR I 

Widl.li iKdwr.oii roota of ImriiH 1 1 

Width hotwocni outer pa it ot* orhitH 1 



or a s|)Ccimon IVoni Vol;;'ada., h'ischor says, ‘‘ Ten vor^un^ a, on y itoii- 
soi vant lo j)OU do courhuro, 'A' 2" do h'rane.o.’^ 

h'rom this description, as well as Irom tho moasuroinmits ^nvon, this 
Sihm*ian species would scorn to rosomhlti Hison anli(iuns more iM‘.arly 
than any other. 

MeaHutrmentH of hovn vorvH of Itinoo latifronn. 
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' nuM)iii|>Iolo; IxiHitl iMirUon of horn rom ulono pnmotil.. KiHlInmtnl. 



It may bo said, in eoneJiision, that owiii;,^ to various (ariannstjincos tho 
writing*' ol* this jiapor has (ixtondod over two years, and that it was not 
published until six months attm' completion, so tlnitit can not boidaimcfl 
to havii been jiroparod with undue liasio. 'riui (|iiostion ol’ individual 



• Unlletin do la Sooidtd Ttnpi^riale des NatiiraiisteH de Moseoii, Sri oiide Aiim^o, IS!K), 
pp. |d, II, 
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variation has been carefiilly considered in the light of extensive series 
of crania of Bison bison, and while the material on wliich the paper is 
based is confessedly scanty, yet the species herein enumerated are 
believed to be valid. 



EXPLANATION OF PLATES. 

Note. — The smaller divisons on the scale shown in some of the plates are centi- 
meters, the larger are decimeters. 

Plate LXV. 

I)iso7i occiclenialis Lucas. 

Posterior view of the type, No. 4157, U.S.N.M., from Fort Yukon, Alaska. 

Plate LXVI. 

Bison occidentalis Lucas. 

Superior view of cranium from Gove County, Kansas, in the museum of the Uni- 
versity of Kansas. 

Plate LXVII. 

Bison antiquns Leidy. 

Superior view of the type, a right-horn core, in the collection of the Academy of 
Natural Sciences, Philadelphia. 

Plate LX VIII. 

Bison aniiquus Leidy. 

Posterior view of the type, a right-horn core, in the collection of the Acadetiiy of 
Natural Sciences, Philadelphia. 

Plate LXIX. 

Bisoti antiquns Leidy. 

Posterior view of a cranium from California, in the Academy of Natural Sciences, 
Philadelphia. Described by Rhoads as Bison calif ornicus. 

Plate LXX. 

Bison ayiiiqnus Leidy. 

Superior view of the specimen shown on Plate LXIX. 

Plate LXXI. 

Bison species. 

Posterior view of a specimen of bison from Ilford, Sussex, England. Recorded in 
the catalogue of the British Museum as Bison honasus, No. 45392. 

Plate LXXI I. 

Bison, 

Superior view of specimen shown on Plate LXXI. 

Plate LXXIII. 

Bison crassicoy'uis Richardson. 

Superior view of a specimen from Alaska; No. 1584, U.S.N.M. 

Plate LXXIV. 

Bison crassicornis Richardson. 

Posterior view of specimen shown on Plate LXXIII. 
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Plate LXXV. 

Bison crassicornis Richardson. 

Superior view of a specimen from the tundra back of Point Barrow, Alaska; No. 
13753, Museum of Archieology and Paleontology, University of Pennsylvania. This 
specimen is figured because it so nearly resembles the type of Richardson's Bison 
crassicornis. 

Plate LXXVI. 

Bison crassicornis Richardson. 

Superior view of cranium from Eschscboltz Bay, Alaska, figured by Richardson on 
Plate YU, fig. 3, Zoology of the Voyage of the Herald. No. 24589, Catalogue, of the 
British Museum. 

Plate LXXVII. 

Bison allcni Marsh. 

Anterior view of left-horn core from the type No. ‘ill, museum of Yale University. 

Plate LXXVII 1. 

Bison allcni Marsli. 

Su])erior view of specimen shown on Plate LXXVII. 

Plate LXXIX. 

Bison alleiii Marsh. 

Posterior view of specimen deposited by C. W. Greene in the museum of Stanford 
University. 

Plate LXXX. 

Bison allcni INIarsh. 

Superior view of specimen shown on Plate LXXIX. 



Plate LXXXI. 



Bison fer ox Marsh. 



Superior and posterior (?) views of the type specimen No. 910, museum of Yale 
University. 



Plate LXXXII. 



Bison latifrons (Harlan). 

Anterior and superior view of the horn cores in the collection of the Cincinnati 
Society of Natural History. 

These have been carefully adjusted by Dr. Lindahl, as shown in this picture, with 
the result that they have more of au upward curve than in other published views. 
This has naturally slightly lessened the distance between the tips. 

Plate LXXXIII. 

Left hand, smaller figure, a right metacarpal from Alaska, ascribed to Bison cras- 
sicorniSy although possibly belonging to B. occidentalis; No. 1719, U.S.N.M. Right 
hand, larger figure, a right metacarpal from Peace Creek, Florida, ascribed to Bison 
latifrons; No. 1989, U.S.N.M. 

Plate LXXXI V. 

Ovis scaphoceras (Cope). 

Horn core from Nicaragua named Bos scaphoceras by Cope. From the specimen 
belonging to the School of Biology, University of Pennsylvania. 



